Expression of polyglutamine-expanded huntingtin induces tyrosine phosphorylation of N-methyl-D-aspartate receptors.
In our previous studies, we found that expression of polyglutamine-expanded huntingtin in HN33 cells induced sensitization of N-methyl-D-aspartate (NMDA) receptors (Sun, Y., Savinainen, A., and Liu, Y. F. (2001) J. Biol. Chem. 276, 24713-24718). Following this study, we investigated whether tyrosine phosphorylation of NMDA receptors might contribute to the altered property of the receptors. Expression of polyglutamine-expanded huntingtin induced elevation of phosphorylated or activated Src and increased targeting of PSD-95 (post-synaptic density 95) and activated Src to cell surface membrane. Expression of the mutated huntingtin also induced tyrosine phosphorylation of NR2B (NMDA receptor 2B) subunits, and co-expression of PSD-95 enhanced the phosphorylation. Treatment of SU6656 (a specific Src inhibitor) or co-expression of a mutated NR2B subunit with mutations of all three major tyrosine phosphorylation sites significantly attenuated neuronal toxicity induced by the mutated huntingtin. Addition of AP-5 did not further inhibit the neuronal toxicity. Taken together, our studies show that polyglutamine-expanded huntingtin increases tyrosine phosphorylation of NMDA receptors via PSD-95 and Src, and increased tyrosine phosphorylation may contribute to the sensitization of the receptors mediated by polyglutamine-expanded huntingtin.